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(57) ABSTRACT

A warm bath apparatus for safely and comiortably warming
a part of a user’s body such as feet and hands by use of a
previously prepared mixture of air and heated liquid par-
ticles such as steam 1s provided. This apparatus comprises a
housing having a warm bath room, a tank for storing a
liquid, a heater for heating the liquid to provide heated liquid
particles, a mixing room separately formed from the warm
bath room in the housing to mix the heated liquid particles
with air; and a supply port for supplying a resultant mixture
of the heated liquid particle and the air provided from the
mixing room into the warm bath room According to this
apparatus, 1t 1s possible to provide a warm bath therapy
cllect to the user suflering from sensitivity to cold with a
high degree of satisfaction.

8 Claims, 5 Drawing Sheets
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1
WARM BATH APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a warm bath apparatus for
warming a part of a living body such as feet and hands by
use of heated liquid particles such as steam.

2. Disclosure of the Prior Art

In recent years, living environments fully equipped for
air-conditioning and heating or excessive dieting lead to
lessening the function of regulating body temperature, so
that people suflering from sensitivity to cold are increasing.
Since 1t 1s thought that the sensitivity to cold 1s caused by
bad circulation of blood, facilitating the flow of blood by
bathing or exercising 1s eflective for the people suflering
from the sensitivity to cold.

For example, Japanese Patent Early Publication No.
11-89909 discloses a foot bath apparatus for bathing a user’s
feet 1n hot water. This apparatus 100, as shown 1n FIG. 11,
comprises a bath vessel 110 having a top opening, heater 120
for heating water 1n the bath vessel and a cover 130 having
a projection 131 on 1ts bottom. After a suitable amount of
water 1s put in the bath vessel 110, in which the user’s feet
are placed, the water 1n the bath vessel 1s heated at a desired
bathing temperature by the heater 120 to provide a warm
bath therapy eflect to the user. In addition, when the top
opening of the bath vessel 110 1s closed by the cover 130, the
projection 131 of the cover 1s partially put in the water 1n the
bath vessel to raise a water level 1n the bath vessel. Thereby,
the user’s feet can be warmed over a wide range by use of
a reduced amount of water. However, operations for dis-
charging the used water from the foot bath apparatus and
exchanging the used water with fresh water are still trouble-
some. In addition, there 1s a problem that 1t takes a relatively
long time to heat the water 1n the bath vessel at the bathing
temperature.

On the other hand, Japanese Patent Early Publication No.
2000-51376 discloses a foot bath apparatus 200 using far-
inirared ray 1n the presence of steam. As shown 1n FIG. 12,
this apparatus 200 comprises a housing 210 having a foot
bath room 212 therein, far-infrared lamp 220, fan 230 and a
stcam generator 240, which are disposed 1in the foot bath
room. After a user’s feet are mserted into the foot bath room
212 through an opening 214 formed in the housing, infrared
ray 1s irradiated to the user’s feet in the presence of steam
generated by the steam generator 240. In this apparatus,
since steam 1s used as a bathing medium, it 1s possible to
remarkably reduce the amount of water to be supplied 1nto
the foot bath apparatus 200. However, it 1s needed to space
the steam generator 240 from the user’s feet 1n the foot bath
room 212 to prevent burn mjury. This leads to an increase in

size of the foot bath apparatus. In addition, since steam
supplied from the steam generator 240 1s diflused into the
foot bath room 212 along the air flow provided by the fan
230, a variation in distribution of the steam particles occurs
in the foot bath room 212. This prevents umiformly warming
the user’s feet and deteriorates the degree of satistaction of
the user.

Thus, conventional warm bath apparatuses still leave
much to be improved from the viewpoints of downsizing the
apparatus and providing a umiform warm bath eflect to the
user.
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2
SUMMARY OF THE INVENTION

Therefore, a primary concern of the present invention 1s
to provide a compact warm bath apparatus having the
capability of safely providing a umiform warm bath effect to
a user, and particularly people suflering from sensitivity to
cold with a high degree of satistaction.

That 1s, the warm bath apparatus of the present invention
comprises a housing having a warm bath room for accom-
modating a part of a living body; a tank for storing a liquid;
a heater for heating the liquid to provide heated liquid
particles; a mixing room separately formed from the warm
bath room 1n the housing to mix the heated liquid particles
with air; and a supply port for supplying a resultant mixture
of the heated liquid particle and the air provided from the
mixing room nto the warm bath room.

In the warm bath apparatus of the present invention, after
heated liquid particles such as steam generated by the heater
are previously mixed with a required amount of the air 1n the
mixing room, the resultant mixture 1s supplied as a bathing
medium to the warm bath room. Therefore, it 1s possible to
remarkably decrease a variation in distribution of the heated
liquid particles in the warm bath room and uniformly warm
the part of the living body, as compared with a conventional
case of diflusing steam particles by use of a fan disposed 1n
a warm bath room. In addition, since the steam particles of
a high temperature are not directly supplied into the warm
bath room, 1t 1s possible to prevent burn mnjury and etlec-
tively reduce the internal volume of the warm bath room. In
other words, the heated liquid particles are suitably cooled
by previously mixing with the air, so that the resultant
mixture of a desired temperature can be supplied as the
bathing medium into the warm bath room. Thus, according
to the present mvention, the warm bath apparatus can be
designed in compact size to saifely provide a warm bath
therapy eflect to the user with a high degree of satisfaction.

It 1s preferred that the above warm bath apparatus further
comprises an air intake channel for supplying the air 1n the
warm bath room into the mixing room. In this case, the air
in the warm bath room 1s supplied mto the mixing room
through the air intake channel, and then mixed with the
heated liqud particles, so that the resultant mixture 1s
supplied 1into the warm bath room thorough the supply port.
Since the part of the living body 1s warmed by the mixture
in the warm bath room, a part of heat of the mixture 1s lost.
However, the used mixture 1s suthiciently higher 1n tempera-
ture than the air outside the warm bath apparatus. Therelore,
when the used mixture 1s sent to the mixing room through
the air intake channel, and then mixed with the heated liquid
particles provided through the liquid-particle intake channel
in the mixing room, 1t 1s possible to save amounts of the
heated liquid particles needed to reproduce the mixture to be
supplied into the warm bath room. Thus, the formation of the
air intake channel for recycling the used mixture 1s effective
to present the warm bath apparatus of energy-saving type.

It 1s also preferred that the above warm bath apparatus
further comprises suction means such as a fan for sucking
the air 1n the warm bath room 1nto the air intake channel. In
this case, 1t 1s possible to stably supply the air into the
mixing room. In addition, there i1s an advantage that a
mixture ratio of the air and the heated liquid particles can be
changed by controlling the fan.

It 1s also preferred that the above warm bath apparatus
turther comprises a liqud-particle intake channel for sup-
plying the heated liquid particles generated by the heater to
the mixing room, a converging portion for joining the
liquid-particle intake channel with the air intake channel,
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and a single fan disposed in the converging portion to
simultaneously supply both of the air provided from the air
intake channel and the heated liquid particles provided from
the liguid-particle intake channel into the mixing room. This
case 1s particularly suitable to realize a compact warm bath
apparatus excellent in energy-saving performance.

In addition, it 1s preferred that the warm bath room 1s
configured to accommodate a foot of a user, and the mixture
1s supplied to a sole of the user’s foot accommodated in the
warm bath room through the supply port. In particular, it 1s
preferred that a footplate 1s disposed in the warm bath room,
and formed with a plurality of apertures in its top surface,
through which the mixture 1s supplied to the sole of the
user’s foot on the footplate.

Other features and advantages of the present invention
will be clearly understood from the detail description of the
present invention described below, referring to the attached
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a foot bath apparatus
according to a preferred embodiment of the present mnven-
tion;

FI1G. 2 15 a cross-sectional view of the foot bath apparatus;

FIG. 3 1s a partially perspective view of the foot bath
apparatus;

FI1G. 4 1s a partially perspective view with a cross section
taken along the line X-X i FIG. 3;

FIG. 5 1s a cross-sectional view taken along the line Y-Y
in FIG. 3;

FIG. 6 1s a cross-sectional view 1llustrating a circulation
flow 1n the foot bath apparatus;

FIGS. 7A to 7C are partially plan (top, end and side)
views of a footplate for the foot bath apparatus;

FIG. 8A 1s a cross-sectional view of a foot bath apparatus
according to a modification of the above embodiment, and
FIG. 8B 1s a plan view of a footplate of this foot bath
apparatus;

FIG. 9A 1s a cross-sectional view of a foot bath apparatus
according to another modification of the above embodiment,
and FIG. 9B 1s a plan view of a footplate of this foot bath
apparatus;

FIG. 10 1s a partially cross-sectional view of a foot bath
apparatus according to a further modification of the above
embodiment;

FIG. 11 1s a cross-sectional view of a conventional foot
bath apparatus; and

FI1G. 12 1s a cross-sectional view of another conventional
foot bath apparatus.

DETAIL DESCRIPTION OF THE INVENTION

As a preferred embodiment of a warm bath apparatus of
the present invention, a foot bath apparatus 1s explained
below.

As shown 1n FIG. 1, this foot bath apparatus 1 1s config-
ured 1 a boot shape, in which both feet of a user can be
inserted from a top opening 2. The numeral 3 designates an
operation panel provided at the front side of the foot bath
apparatus 1, at which a main power switch and buttons for
setting bathing conditions are arranged. The numeral 4
designates a feed water tank detachably attached to a hous-
ing 10 of the foot bath apparatus.

As shown 1n FIG. 2, this foot bath apparatus 1 1s formed
with the housing 10 having a foot bath room 11 therein, a
built-in tank 30 for recerving water from the feed water tank
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4

4 and storing a required amount of water, a heater 40 for
heating water 1n the built-in tank 30 to generate heated water
particles, 1.e., steam, suction port 12 formed in an inner wall
facing the foot bath room 11, air itake channel 13 con-
nected to the suction port 12 to send the air 1n the foot bath
room 1nto a mixing room, the mixing room 16 for mixing the
stcam generated by the heater 40 with the air provided from
the air intake channel 13, supply port 18 for supplying a
resultant mixture of the steam and the air from the mixing
room 16 into the foot bath room 11, and a footplate 3
disposed 1n the foot bath room 11. The housing 10 1s formed
such that the foot bath room 11 has a suflicient internal
volume to accommodate the both feet of the user.

Flows of the steam and the air 1n the foot bath apparatus
of this embodiment are explained 1n more detail. As shown
in FIGS. 3 to 3, the foot bath apparatus further comprises a
stcam 1ntake channel 14 for sending the steam generated by
the heater 40 to the mixing room 16, and a converging
portion 15 for joining the steam intake channel 14 with the
air itake channel 13, and a single fan 50 disposed 1n the
converging portion 135 to simultaneously supply both of the
air provided from the air intake channel 13 and the steam
provided from the steam intake channel 14 into the mixing
room 16.

When the fan 50 disposed 1n the converging portion 13 1s

operated, the air 1n the foot bath room 11 1s sucked into the
air intake channel 13 through the suction port 12, as shown
by the arrows Al 1n FIG. 3, and at the same time the steam
generated by the heater 40 1s sucked into the steam intake
channel 14, as shown by the arrow A2 in FIG. 3. As shown
in FIGS. 4 and 5, the air provided from the air intake channel
13 joins at the converging portion 15 with the steam pro-
vided from the steam intake channel 14, and then both of
them are ¢jected into the mixing room 16 by the fan 50. In
the mixing room 16, the steam and the air are uniformly
mixed by convention, and then a resultant mixture 1s sup-
plied 1nto the foot bath room 11 through the supply port 18,
as shown by the arrows A3 1 FIGS. 3 to 5. Thus, the air
flows along a circulation path composed of foot bath room
11—air intake passage 13—mixing room 16—supply port
18—1foot bath room 11. FIG. 6 shows a circulation flow
generated 1n the foot bath apparatus during the bathing
operation.
The temperature of the mixture to be supplied into the foot
bath room 11 through the supply port 18 can be adjusted by
changing a mixture ratio of the steam and the air. As the
supply amount of the steam increases, 1t i1s possible to
provide the mixture at a higher temperature. For example,
the heater 40 can be controlled to obtain a desired amount of
the steam to be supplied into the mixing room 16. Alterna-
tively, the fan 50 may be controlled to obtain a desired
amount of the air to be supplied mto the mixing room 16.
Furthermore, the supply amount of the air may be controlled
by suitably designing a diameter of the suction port 12 or a
length of the air intake channel 13. In FIG. 2, the numeral
42 designates a thermistor disposed to detect the temperature
of the mixture. By controlling the heater 40 and/or the fan
50 1n a feedback manner according to an output of the
thermistor 42, it 1s possible to stably provide the warm bath
cllect to the user at the desired temperature.

In addition, it 1s preferred to monitor the interior tem-
perature of the foot bath room 11 because 1t 1s very close to
the temperature actually sensed by the user during the
bathing operation. In this case, by controlling the heater 40
and/or the fan 50 1 a feedback manner according to the
monitored temperature information, 1t 1s possible to accu-
rately control the temperature of the mixture so as to meet
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a desired bathing temperature and obtain a higher degree of
satisfaction of the user. Moreover, since an abnormal tem-
perature change accidentally caused 1n the foot bath room 11
can be quickly detected, the foot bath apparatus with higher
safety can be provided.

As shown 1n FIG. 6, 1t 1s preferred that the supply port 18
1s formed at a position ahead of the user’s toes and slightly
lower than the top surface of the footplate 5. There 1s no
limitation with respect to the shape and size of the supply
port 18. However, from the viewpoint of uniformly provid-
ing the mixture to the both feet of the user, 1t 1s preferred that
the supply port 18 1s configured 1n a laterally elongated slit.
Alternatively, the supply port 18 may be formed by a
plurality of laterally elongated slits, as shown in FIG. 3. In
addition, when an open area of the supply port 18 1s smaller
than the cross sectional area of the mixing room 16, the
supply port functions as a spray nozzle. Therefore, a more
uniformly mixed state of the steam and the air can be
achieved.

In this embodiment, as shown in FIG. 7A to 7C, the
footplate 5 disposed 1n the foot bath room 11 to support the
soles of the user’s feet 1s of a hollow plate having an aperture
61 at its one side facing the supply port 18. A plurality of
projections 60 having rounded ends are formed on a top
surface of the footplate such that a contact area between the
soles of the user’s feet and the footplate becomes small, 1n
other words, a contact area of the soles of the user’s foot
with the mixture of the steam and the air increases. As shown
in FIG. 7A, the projections 60 are arranged 1n a matrx
pattern such that adjacent projections i two orthogonal
directions are equally spaced from each other. The numeral
63 designates a support rod extending between adjacent
projections. Therefore, the mixture supplied mnto the foot-
plate through the aperture 61 contacts the soles of the user’s
teet on the footplate through clearances 65 formed between
adjacent support bars 63. At an arch of the user’s foot, the
projections 60 are designed to have larger heights so that the
rounded ends of the projections uniformly contact the entire
sole of the user’s foot. Thereby, 1t 1s possible to provide the
warm bath therapy eflect by use of the mixture of the steam
and the air as well as a massage effect brought by stimulating
the soles of the user’s feet by the projections. In FIG. 7A, the
numeral 67 designates a marker for correctly guiding the
foot-position of the user on the footplate 5.

There 1s no limitation with respect to the structure of the
footplate 5. For example, as shown 1in FIGS. 8A and 8B, a
plurality of projections 60 may be directly formed on a
bottom of the foot bath room 11. In this case, the mixture 1s
directly supplied into clearances between the adjacent pro-
jections 60. In addition, as shown i FIG. 9A and 9B, a
plurality of horizontal bars 66 may be formed as foot
supporting means in the foot bath room 11. In this case, the
mixture 1s supplied to the soles of the user’s feet through
clearances between adjacent horizontal bars 66.

As a modification of this embodiment, as shown 1n FIG.
10, the fan 50 may be omitted. In this case, the air intake
channel 13 and the steam intake channel 14 are directly
connected to the mixing room 16. In addition, the air outside
the foot bath apparatus may be supplied into the mixing
room 16. In this case, the suction port 12 1s formed 1n an
outer surface ol the housing 10. According to the Venturi
eflect, the outside air can be sucked into the air intake
channel 13. If necessary, an auxiliary pump or fan may be
disposed 1n the air intake channel 13 or the suction port 12.

The heated liquid particles generated by the heater 40 are
not limited to steam obtained by vaporizing water. For
example, bath agents with benefits of hot springs and Aloe
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6

Vera may be added to the tank 30. If necessary, additional
tank and heater for a second liquid other than the liquid in
the tank 30 may be placed in the foot bath apparatus.
Moreover, 1n place of disposing the single fan 50 1n the
converging portion 15, a fan may be disposed 1n each of the
air and steam 1intake channels (13, 14). Moreover, 1t 1s
preferred to put a stirrer for enhancing the mixing of the air
and the steam 1n the mixing room 16.

To keep clean the foot warm apparatus, 1t 1s preferred to
carry out a cleaning operation at regular intervals. That 1is,
when the heater 40 1s operated under a condition that the
tank 30 1s empty, the air 1n the tank 30 1s heated. Next, by
rotating the fan 50, the air heated by the heater 40 1s supplied
into the foot bath room 11 through the mixing room 16. In
this case, since a circulation flow of the heated air 1s
generated 1n the foot bath apparatus, it 1s possible to efli-
ciently dry the interior of the foot bath apparatus and prevent
the propagation of contamination and fungus. In addition, to
prevent overheat of the heater 40, it 1s preferred to detect a
heater temperature and control electric power supplied to the
heater according to the detected temperature. Alternatively,
a PTC-type heater may be used.

From understood from the preferred embodiment
described above, the foot bath apparatus of the present
invention 1s characterized in that the heated liquid particles
generated by the heater are previously mixed with the air 1n
the mixing room, which 1s formed separately from the warm
bath room, and subsequently the resultant mixture 1s sup-
plied into the warm bath room. Therefore, the heated liquid
particles of a high temperature generated by the heater are
not directly supplied into the warm bath room. As a result,
it 1s possible to safely provide an improved warm bath eflect
by use of a uniform mixture of the air and the heated liquid
particles, and downsize the warm bath apparatus without
causing the problem of burn injury. In addition, the forma-
tion of the suction port in the warm bath room to create the
circulation tlow 1s particularly effective to provide the warm
bath apparatus excellent in energy-saving performance.

What 1s claimed 1s:
1. A warm bath apparatus comprising:

a housing having a warm bath room for accommodating,
a foot of a user:

a foot plate disposed 1n said warm bath room:;

a tank for storing a liquid;

a heating device configured to heat said liquid to provide
heated liquid particles;

a mixing room separately formed from said warm bath
room 1n said housing to mix said heated liquid particles
with air from said warm bath room;

an air intake channel positioned to supply the air 1nto said
mixing room;

a ligquid-particle intake channel positioned to supply said
heated liquid particles into said mixing room;

a converging portion joining said air imntake channel and
said liquid-particle intake channel and comprising a fan
configured to supply the air from said air intake channel
and said heated liguid particles from said liquid-particle
intake channel to said mixing room so as to mix the air
and said heated liquid particles; and

a supply port for supplying a resultant mixture of said
heated liquid particle and the air provided from said
mixing room into said warm bath room,

wherein said supply port 1s formed at a position ahead of
a toe of the user’s foot to be accommodated 1n said
warm bath room and lower than a top surface of said
footplate.
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2. The warm bath apparatus as set forth 1n claim 1,
wherein said resultant mixture 1s supplied to a sole of the
foot accommodated 1n said warm bath room through said
supply port.

3. The warm bath apparatus as set forth in claim 2,
wherein said footplate has a plurality of apertures on a top
surface of said footplate, through which said resultant mix-
ture 1s supplied to the sole of the foot on said footplate.

4. The warm bath apparatus as set forth 1n claim 1, further
comprising;

a thermistor disposed 1n said mixing room to detect the

temperature of the mixture,

wherein at least one said heating device and said fan 1s

controlled 1n a feedback manner according to an output
of the thermistor.

5. A warm bath apparatus comprising:

a warm bath room configured to accommodate a foot of

a user;

a footplate disposed 1n said warm bath room:;

a tank configured to store a liquid;

a vapor generator configured to generate a vapor from the

liquad;

an air intake channel positioned to take 1n air from said

warm bath room:;
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a vapor intake channel positioned to take in the vapor 25

from said vapor generator;
a converging portion joining said air intake channel and
said vapor intake channel;
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a mixing room connected to said converging portion and
configured to mix the vapor and the air from said
converging portion, said mixing room being separately
formed from said warm bath room 1n said housing; and

a supply port for supplying a resultant mixture of the
vapor and the air from said mixing room into said warm
bath room,

wherein said converging portion comprises a fan config-
ured to supply the air from said air intake channel and
the vapor from said vapor intake channel to said mixing
room so as to mix the air and the vapor, and

wherein said supply port 1s formed at a position ahead of
a toe of the user’s foot to be accommodated 1n said
warm bath room and lower than a top surface of said
footplate.

6. The warm bath apparatus as set forth 1n claim 3, further
comprising a suction device configured to suck the air in said
warm bath room 1nto said air intake channel.

7. The warm bath apparatus as set forth 1 claim 5,
wherein the resultant mixture 1s supplied to a sole of the foot
accommodated 1n said warm bath room through said supply
port.
8. The warm bath apparatus as set forth 1 claim 7,
wherein said footplate has a plurality of apertures on a top
surface of said footplate, through which the resultant mix-
ture 1s supplied to the sole of the foot on said footplate.
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